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(71) AcxoR Corporation, a Cor- 

pocatica organized and odsdng xmder the laws 
of the State of MassacfausettSj United States 
oi Amenca, of The Gaiy Buildiag, 4, Maple 
Street Qinncy, Massacfausetts 02169, United 
States of America, do hetd^y dedar« the in- 
TcatLoo, for ^iddx we pray that a Patent may 
be granted to us, and hxc metiiod by which it 
is ID be peifoi nird, co be particular^ described 
in and by the following Gtatement: — 

The present invention relates to colloidal 
compositions, and in a j^erred embodiment 
to such CDmpositi(Mis which hove bttn 
irradiated; and medzods of preparing the same. 
These compositions are partiadariy directed to 
billing bacoaia and viruses and healing irrita* 
tiOTi; "irradiation" being used to mean ex- 
dting or charging by izltraviolet, gamma rays, 
X-ray^ beta particles, nemxxms, protons^ 
demerans and tiie like, but not long wave- 
length electromagnetic waves; the irradiated 
g' jb s nm r cs and compounds of the invention, 
howrrar, having no detectable residual radio- 
activity. 

While the art is rq)lcte with baaeriddes and 
disease-curing cwnpotinds (rf a wide variety of 
Qrpes, they all have limitadoos and disadvan- 
tages that itstxict their safe or efficadous 
urage. As m iUustrationi m-cresd bacteridde, . 
wideiy used in hospitals and the like for dean - 
rooms and to prevent contamination, requires 
a siffldentiy stpong concentration t» be cffec- 
ttve that it bcoMney irritating to tiie akin. 
Rather large doses of X-ray and odier radia- 
turn Ittvc also been cmpi<^ for bacteria and 
vnus-kaimg and cancer and odier disease- 
tc^aent or -curing purposes; but again such 
treataient if attendant upoa disadvantages, in- 
dnding hig}i radiation damage. 

As ex{^ained in U.S. Application, Serial 
No, 749,141, underlying the present invention, 
m a ptef erred embodiment tteeof, in sum- 
xnaiy, ia the discoray that a small concentra- 
tion, but above a second lower limit, of 


uradiated colloidal particulate heavy mctak, 
appropriately combined in a suitable carrier, 
can accomplish remarkable bacteriddaL 
irntatian-dissipating and similar curative func- 
tions m such low concentrations as to itself be 
om^XBdng, and, unlike X-rays, free of 
ra^oacuvity and otiicrwisc lannless to tissue 
and the like. 

An object of the invention, accordingly, is 
to pttmde a new and improved inadiated com- 
poation and method or process of prtpaimg 
and usmg the same tiiat shall attain the above 
and other advantages. 

Other objects are to provide novel noWe 
h^vy and transition mcial chelates of bacteri- 
adal and medicinal efficacy. 

Otiier and further objects will be herein- 
after set forth. 

The invention will now be described with 
reference to tiie accompanying drawing, Fig. 
1 of whidi is an experimentally obtained 
graph illustrating the critical concentration dis- 
covery underlying the preferred fonn of the 
mvention; and 

Fig. 2 is a similar graph showing tiie relative 
kill efficacy upon staphylococcus tmreus, 
esciKnchea coii and b. suhtHis of a number 
of heavy and transition metals exhibiting the 
phenomenon underiying aicb discovery. ' 

That discovery mdudes the finding tfiat at 
small concentrations, but above a second 
lower limit, colloidal particulate heavy and 
transition metals, such as tiic m^lc metals 
w ^%,^^f ^ Ril, Ru, Cu, Cd, Re, ri, Zr, 
Mo, Ato, Os, Ir, Tb. Pr, Cfe, Th, Pa, U, Hf, 
w, V, ^n, ng (and to rather minor extaits Fe 
and Co) — all hereinafter gcncricaUy referred 
to as tiie heavy and transition metals, the bulk 
of the metal present bciing in die form of 
colloidal pamdes in major proportion from 
^"7 to 10~* cm in size?, can {woduce the novel 
re^ts before su mm arized; while lesser, or im- 
mediately greater conccntraticmB do not func- 
tion to achieve such results. As before stated, 
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ultra-violet, and decccomagnedc ra£a:doa 
generatDis^ for example of gamma and X-rays, 
have been found to be effective ladioactivatois 
or irradiators for the purposes of die invention^ 
5 wMle electromagnetic radiatioa of longer wave- 
length than ultraviolet rays was not found to 
, be effecdve. 

Example I 
A colloidal olver suspemion m a non- 
10 reacdve water carrier soludoo, in which the 
pardculate s&lver concentration is about U 
X 10"^ grams per cubic centimetre (or about 
0.15% by weight) and the silver is irradiated 
as by a source of gamma rac&ation, has been 
15 found to provide remarknMe bacceriddai pro- 
perties despite the miniscule ptt^rdon of the 
silver. 

Example II 
A suspension is prepared as described m 
Erample I and the silver is irradiated by 

20 X-ray radiation instead of by a source of 
gamma radiadon. 

Refening m Figure 1, the speed of reacdon 
on staphylococcus aureus baoexia is pleated 
along the ordinate in units of colom'es de- 

25 stroyed per minute, as a funcdoa of conoentra- 
doa of the alver ion, plotted in umt; 10~^ 
grams per cubic oendmetre along the abscissa. 
From these experimeatally obtained daia» it is 
endcxst that the before-mentioned ooncentra- 

30 don erf about 1.5 x lO"* grams per cubic 
centimetre is a cridcal and hSghly unexpected 
optunum ooncentradon; lower Goncentradons> 
such as one-^third the same, being inefficacious^ 
as are higher ooncentradoas, sudb as twice as 

35 much or greater. This cxidcal concentradon- 
destrucdon efficacy^ moreover, was found to 
cotndde^ also, with what mig^t be termed , the 
measured optimum ionizadon constant (which 
involves the amount of freely ccmductive silver 
40 ions and the maximum dxemical activity or 
optunum oonducdvity in a ^jiy ri Hf^ water solu- 
tion). 

IJsmg die standard Frost litde Plate 
method, a method of inspecting colonies of 


bacteria with a phase miooscope and thereby 45 
observing breakdown <rf ccD wal^, a 50% loll 
of staphylococcus mtreus was obtained with the 
above sohidoain about 4 minutes; and a 95% 
kilL in about 6 minutes. 

As still anodier illustradon with a different 50 
bacterium, said soludon produced a 50% kill 
of stapJeylococcus (dhtis in 7 minutes; and a 
95% kill in about 9 minutes. 

It is to be observed, moreover, that this 
mixuscule colloidal pardculate irradiated silver 55 
ooncentradon is endrely hannless and non- 
iiritadng to the skin and free of radioacdvity; 
and yet is comparable in its bactericidal pro- 
perdes to, for example, the widely used 
m-cresol, \duch, to the contrary, must be used 60 
in such strong concentradon to be effective, 
that it is decidedly irritatuig to the user, and, 
indeed, precautions must be taken to prevent 
prolonged skin contaa with the same. 

It has furtiier been found that the irradia- iS5 
doa source^ if of gamma rays or the like, need 
not exceed subsminally 13 microcuries to 
produce the desired efficacious producL 


Example TR 
A silver chelate, formed with the alkaloids 70 
of the strychnine family (strychnine^ brudne) 
or with a reserpine alkaloid in a non-toxic, 
non-reacdve carrier soludon iiave also been 
found most effective for die above and odier 
purposes. At least part of the silver, in such 75 
ooncentradon, remains dissociated from the 
chdate in colloidal, pardculate form, wMch is 
believed to be the reason for its efficacy. The 
substantial maintenance of the pardculate un- 
clustered form is tims of importance. S^GO&r 80 
cally, a chelate of silver and strychnine^ brudne 
and reserpine alkahnds, (the metal dielate ioa 
being present in about the same before-men- 
don«l ooncentradon of IS x 10^ grams 
per cubic oendmetre} combined ia a water 85 
carder was found to produce a slig^dy higher 
speed of kill as follows: 


Ste^hybeaccus Aureus 


Stapl^Iococcus AJbus 


50% kin 
95% kin 


3.5 mni 
5.5 min 


6.2 

8.4 min 


Example IV 

90 As sdll a further illustxadoii, wkh the last- 
mentioned chelate present in a concentration of 
abota 140 parts per imllioa in an inert, non- 
reacdve cDcn starch-water emulsion, .similar 
baoeriddal effects have been observed. In this 

95 chelate . Gompound| the proportions of the 
strychnine and brudne alkaloids were about 


equal and about twice that of the reserpine 
alkaloid. In addition, die effective dearing t^ 
of aaie and psoriasis has also been observed 
with tills compound. Further, skin irritations 
(effected by needle stroking without leaving 
time for healing) that have been observed 
normally to devdop skin cancer tumours 
(sarcoma) on guinea pigs, when periodically 
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10 


covered by this compound (and despite om- 
tiMcd needle strokingX piogressivdy healed 
amacntfy that all indida of die sattoma dis- 
appeared. Other consisceDi healing effects have 
been observed. 

Additioial non-toxic systemic and topical 
carriers, non-reactive with die said critical con- 
centration of ra(fio-activated colloidal heavy 
metol bang used the silver, copper, gold 
or rh e n ii Tm or other similar heavy or transi- 
ti«i-type metal before listed, for example), 
have also been thus successfully employed, in- 
cluding ethanol, denanired with brudne; inert 


mineral oil; and an emulsion derived from 
borax and an aqueous sohitfion. 

An experimentally determined comparison 
between the particulate sUver obtained from 
the silver chelate water solution (ultraviola- 
uradiated and in the approximatdy 1.5 x 10"^ 
per cubic centimetre conceniration) and 
a solution of presently widely used hcra- 
chlorophene, showed die marked bacteriddal 
supcnonty of the composirion of the inven- 
tton for several gram negative and positive 
bacteria, as follows; 


15 


20 


25 


Hexachlorophene 


Bacterium 


Su^hyhcoccus Aureus 
Staphyloccocm AJbus 
SsdterichiaCoK 
P* Amiginosa 
Candida Albicans 
NmsseriaCatanhdHs 


%m 

after 

5 minutes 2^Iaximum kill 


50% 
57% 
58% 
70% 
49% 
53% 


84%-^ hr 
93%-^ hr 
100%— 6 hr 
100%— 25 mm 
^%— 48hr 
100%--5 hr 


Silver chelate 
of Invention 


aft^ 

5 minutes Maximum kin 


^% 
79% 
88% 
85% 
80% 
90% 


100%— 8 min 
100%— 10 min 
100%— 10 min 
100%— 8 mm 
100%— 30 min 
100%— 10 min 
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The finely divided colloidal partides in the 
substances and compounds of the invention 
have been found to have a large number Cm 
fact, In swnc measurements, 50% ot more) 
of separate partides of size range betwam 
snbstafflially 10"^ and 10H» cm. (m some 
measurements the average size being in tfab 
MngeX vrfiich are bdieved to be hnportant for 
• Peaetrarion ot other effects heroin 

involved. Sanilariy dimensioned driver particles 
a^^not derived from chdate^ bat irradiated 
with X-mys (gamma),, as before described, have 
also been found to piodnoe substantial bacteii- 
adal and ctf ects^ tt> wit; such «ra<fiatcd 
coflwdal aaver m water sohmon in the above- 
mentioned concentration produced a 93% kill 
M^^^^f^'^ in five minutesi, and a 
Sil/o kill of stapJrylococcta albus m die same 
p^ with 1XXJ% JdU m about ten minutes. 
TIMS Is as compared wstfi only relativdy sUght 
Mis for Has same silver colloidal partides, non- 
radiated — which, though of some use in 
ctttam appUcatioDs, are not nearly as 
ancacioQS as die izradiatEd particles. 

Simi lariy, each of, for example, irradiated 
gold, platinum, iridium, manganese, 
md riusoium colloidal particles of die same 
sm range, have been proven effective as 


bactenades, producing kills of the same above- 
UsTEd bacteria. Thcorcticany this would appear 
to apply to all heavy and transition-type 
metals, so prepared, diougji thz efficacy will 
vaiy with the clement. Substantially the same 
approximately 1.5 x 10^ grams per cubic 
centimetre low-concentration optimum constant 
of die sflver partides, for example, was found 
to emt for gold, rhenium and copper colloidal 
pmides, widi gold bcmg mudi more 
cfliMaous m time of kill, as indicated in Fig 
^ In rite tests shown in Fig. 2, moreover, 
rtoouum proved more efficacious riian silver, 
and copper showed a remarkable efficacy for 
greater concentrations beyond the low-concen- 
totton optimum. Otfier tested irradiated metals 
that also show this same substantially IJ x 
.. . constant mdude die before- 

^ ^> Pd. Os, Ir, 

^dui ' ^ ^ ™^ ^' ^ 

Odier ultraviolet -irradiated inorganic 
chelate compounds (mduding sunlight- 
irradiated) vndi particulate heavy and transi- 
uon metal ions found to be baoeriddal in 
water solution of die above-mentioned con- 
oentranon are alkaloidal solutions (cont^ng 
brucme, strychnine and oolchininc alkaloids) 
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having trace metals of copper and ThallMim. 
These proved to bis effective against each of 
esckericMa ccU, staphylococcus aureus and 
baetHus subiiUs, 
5 Among tiie healing effects, beforc-men- 
tiocied, is the tmbdievably rapid reduction in 
bum histamine-type pain response;, erythema, 
and redness, and absence of blister, all ^ected 
with boil oil and water susoensions of each, 

10 f6r example, of the stbrer, gold, copper and, to 
a lesser extent, xiienium colloidal particulate 
metals before tested as bactedddes. 

Wl£le an invention may be defined in tenns 
of the process, products, and resralts» it some- 

15 times aids in understanding to theorize as to 
the possible operanon; though it is distinctly 
to be tmdersnxxl that the present invention is 
not dependent i^kmi theories, whether accurate 
or inaccurate. It appears likely, Iwwcvcr, that 

20 the apparently universal nature of the bacteri* 
ddal substances of tlie invention (no bacteria 
yet tried has not been rapidly killed) may re- 
side in the suppfying of appropriatdy small, 
undustered and Jbiee heavy meml tons (prob- 

25 ably &eed by the irradiation or otherwise 
amilariy electncally diarged to prevent 
dn^enng) that^ by indacrd electron exchange, 
effect a change (probably a reduction), either 
catalyticaOy or by chemical combination, in 

30 the iotracdiular oa^gen and peroxides 
generated at or in the vidnity of tiie celL In 
tiie case of pathi^enic organisms^ this appears 
to debilitate and destroy die same. 
Evidence of further tmivetsality has been 

35 obtained in the ^cacy (rf, for example, the 
stiver coa:^unds of the invention, against virus 
such as cow-pox md cold virus. 

Gmcurrendy, in the case of animal and 
limnfln cells, tbss phenomenon also appears to 

40 control the metabolic rate throu^ the oxygen 
and peroxide control or anti-oxidant activity or 
tiie Uke, possiMy le^adng sudt metal ions at 
tiie cdls that may have been cfaemicaily com- 
bined Qt omwimfd by disease, radiation or 

45 o^er damage (or, in the case of prevention, 
that may subsequently be ^'"""^j combined 
or rendered ioeff ective). It is an observable 
fac^ however, that a type of healing and 
tnmsually rapid ooiward growth of lig^t pink 

50 tissue occurs^ void of the usual scabbing and 
inward ^ow*healing provided by nature^ in 
diseased, cot and damaged tissue treated with 
tlie substances of the invention. It would appear 
that the substances of tiie invention, whether 

55 cxocznally or systenxically applied, aa within 
the enzymic system to improve cellular 
efficiency gyH h^mg Diff erenti ation in action 
upon strong and weak or diVayd cells has 
been observed in the before-mentioned pre- 

60 liminaiy cancer studies; it being plausible that 
diiher replacement of unsid)stituted carbon in 
benzene ring that are carcinogenic In 

the absence of sudi substitution, by the readily 
active freed or firee^radical heavy metal ions in 

65 the compotrnds of die invention, or reconstitut- 


ing of the metabolic oxygen-oontzoi or similar 
process (or both), is an explanation for the 
observed phenomena. (See, for example, 
"Chemical Basis of Carcinogenic Activity", 
G. M Badger, 1962, p. 23). ^ ^ 70 

Apan from the noble metals, an interesting 
observation appears Co be;, moreover, that the 
transition metals above-listed can have a co- 
ordination or valence number 4, capable of 
electron transitions or resonances between the 75 
second and third decrron orbits. This may 
account for the apparendy universal 1.5 x 10^ . 
constant previously discussed — the bacteria, 
all being of substantially the same range of 
dimensions, perhaps bdng dectromechanically 80 
destroyed by such oscillations. 

These compounds of the present invention, 
moreover, have been preliminarily found to 
assist rather startlingly in the slowing or in- 
hibiting of certain processes assodated with 85 
ageing; sped£cally, the continual application 
on a daily basis of an oil dispersion of particu- 
late irradiated silver In the said optimum con- 
centration, as before discussed, has been foond 
to prevent comification of the skin in cases of 90 
ichthyosis wherein a rapid localized ageing 
takes place as a result of tihe rapid cellular 
death rate involved in comification of the 
skin. 

Anodier dement generally assodated with ^5 
the ageing process is the devdopment oi 
wrinkles accompanying the breakdown of the 
connective tissue layers of the skin, with result- 
ing loss of dastidty. Such breakdown has 
been observed to become halted tliroagh 100 
similar ^plication of the said compounds of 
die inventioiL 

And, still another example of a further 
dement assodated with tli^ agemg process 
that has been found to become obviated 105 
througji the application of the firstnoamed 
water soltition of the irradiated particulate 
silver (In the said optimum concentration), is 
non-infective seborcbca of the scalp involving 
an accderation of cdlular death rate. The use 110 
of such water solution has been found to result 
in the marked decrease in the index of cebnal 
activity. 

While, moreover, die optimum concentration 
effect shown in the drawing is obviously highly 115 
desirable from considerations of economy and 
possible toxidty, it does prevent conrinnrd 
efficacy upon substantial dilution of the solu- 
tion. For sudi purposes and other^ accord- 
ingly, the solutions may be substantially more 120 
concentrated or saturated, as shown to the far 
right in Fig. 2 (and beyond), tiioue^ the 
bacteriddal and healing effects do no^ except 
in the case of the particular copper tests m- 
dicated, appear to exceed those obtainable with 125 
the minimal optimum ooncentraticHi (and in 
many cases, do not readi the same peak of 
performance! To permit such dilution to the 
order of 1/100, without dropping the efficacy 
more than about 12%, a practical use concen- 130 
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tiation of the heavy or tranation metal ion- 
dietae may seemingly be from 10—15% (by 
wdght) for a usefd commercial or economic 
(dmainishing marginal return) range. 

5 In the case <d irradiated didatcs, there 
appear to be instances where the metal does 
not suffidcndy dissodate therefrom to coutrol 
^above effects as the colloidal partiailated 
free metal, and where efficacy increases with 

10 concentration on a substantially cwmnual basi% 
Chelates m which the metal ion is <rf coordina- 
tioa number 1 seem to fall within this cate- 
gory. For example, chelates oi mercurous, 
wprous, silver and anrous compounds have 

15 shown highly moeased bactericicki kill cffedts 
(against staphylococcus aureus, e. cdi and 
suhtslis) with about a 4% oonccntxation. In- 
chided in these irradiated dielates (wlrich do 
not ^jpcar to produce these results in the 

20 absence of irradiation) are tetraammine Cu II, 
his-cdiylencdianMnc Au n, hcxacyauMnangan- 
ate and hexachlororhcaiate^ all of whidi have 
ftT o rti cn t bactericidal propert i es at this 4% 
CQDcentration and above. 

25 WHAT WE CLAIM IS: — 

1. Bactericidal compositions comprising, as 
activ e ing redient, at least one mm\^ di^)crsed 
m a carrier sdudon non-reacdve to the mt^}^ 
the bulk of the metal present being of sub- 

30 stantially ooUoidal pardde size, and m which 
said mecals are selected from 1% Pd, Rh, Cxl 
Rn, Os, Li Tb, Pr, Ce, Th, Pa, U, Hf, W. V, 
Ke, Zn, Cd, Hg, Au, Ag, and the coUoidal 
partidcs are in ma;or proportion &om KJT* 

35 to 10^ cm. in size. 

^ 2. A composition as daimcd m Qaim 1 and 
in ^'ch the said partidcs have been pre- 
viously irradiatedL 

3. A c(»nposition as rfaifwi jq f!ifljm | 
40 and in whidi the partides are substantially im- 

dustered in the said pardcatoe form. 

4. A oompositioa as claimed in Qaim 3 and 
in winch tl^ partides are m^ntained in their 
undustered condition by virtue of heme dec* 

45 tricallv charged. 

5. A oonqxudtion as ^^w^rd in f^attrt i and 
in which die metal ooncentradoo is substan- 
tially 1.5 X 10-^ grams per cubic centSmetre. 

6. A Gompo^tioa as dahned m Claims 2 and 
50 5 amipriamg sflver in cdloidal partidate f orm. 

7. ^ A process for oontroUing the growth and 
proliferation of hactcria^ in living cells and 
tissue other than of hinnaos^ Tduch comprises 
applying to a site m or <Hi living cdls or 

55 ttssoe and hxfested, or susceptible to infesta- 
tioD, with bacteda at least one composition 
as claimed hi Qaim L 
^ 8. A process as claimed m Qaim 7 and 

mwfaidi die panicles have been maintained 
w pndustertd in the said colloidal form by 

irradiation^ whereby the composiitioa is as 

claimed in Qaim 2. 
9. A Mocess as dnimrd in <^«^*n 7 and m 

which 4e said allying sap is periodicaUy 
65 repeated until at least one of bacteria- and 


vmis-kSlling. irritation- and disease-dssipation. 
heabig, and inhibking of ageing; occurs.^ 

10. A process for controlling Ae growdi 
and pnrfjferation of baaerxa m living cdls and 
6xw odior than ^ humans, whidia)mp^^ 70 
allying to a site In or on Uoing ceOs and ^sm 
and mfested, or susceptible to infestation, with 

O^Tan^;"" ^ 

r^f^nuit ?*°^P^^«><» as claimed m either 75 
of Oaims 1 or 6 and an which die metal or 
metals are present in a didate formed widi 
at least one alkaloid of die strychnine familv 
or a rcserpme alkaloid whidi is in part di^ 
soaated into die metal or metals and die 80 
chelatmg compounds. 

12. A composition as daimed in QMm 1 or 
^-laun 6 wherein die metal or metals are ore- 

13. A composition as daimcd in Claim 11 
Md in which said carrier is one suitable for 
topical aj^cation. ^^uuiuic iw 

14. A oomposirion as daimed in Qaim 11 
and m which ^ carrier is one suitable for 90 
systemic administration, 

nJ^ril^J^^^^^ % preparing a bacceriddal 
conaposiQon compnsmg, as active ingredienL 

V, iic,^ Cc^ Hg, Au, or Ag suspended m 
a earner sohiuon non-reactive to die metaL 
n P"^^^ bdng in 

fr>2^^^rvS^*=^ ^ proportion 
from 10^ to lO-* cm m size: wHch com- 100 
Ittises suspending die coUoidal particulate 
metal m a carrier non-reactive to die metal 
ad/usun^ the concentration of said metal to 
substaimally IJ x 10- grams per^k 
ccntunetre, and irraifiating die suspended metal 105 
so as CO i»oduce a composition as claimed m 
Claims 2 and 5. 

16. A process as daimed in Claun 15 and in 
which said irradiating stq> is carried out by 
gamma-ray or X-ray racfiation, die irradiation no 
souTO bang at ab<Hit 13 microcuries. 

17. A process as claimed in Claim 15 in 
wlua the composition jwoduced is as daimed 
m Qaim IZ 

18. An irradiaEted chdate <rf a metal sdectcd 1 15 

5^°'J^J^^'^^R^'0s,Ir,TKpr^S 
Th, .Pa, U, Hf, W, V. Re, Zn, *Cd, H& A^, 
Ag m aqueous scHution In wludi the concen- 
tration ot metal chdate ion is sdccted from 
values of substanriaUy 1.5 x ICT* grams per 120 
cnibic centimetre and die range of from 8.3% 
to 15.4, based on the total wei^ of the 
Kmition; whidi solution contains colloidal par- 
tides, in major jwoporrion from 10"^ to lO"* 
cm in size. •> 

19. Bactericidal compositions comprismg, as 
acnvc mgredient, at least one irradiated parti- 
culatc heavy metal sdected from die group 
CMisisting of Hg, Au, and Cu, in which metal 

the average partide size a in the range of from 130 


6 


U70,410 


10~* to 10~* axv and in wiiicfa composition 
die paitide oonoentratioa is selected from 
vahies of substantially U x KT^ gxanss per 
aMc cendmetre and the range of &om sub- 
5 staodally 83% to 15% by wogbt 

20, Compositions as claimed in Claim 2 
comprising, as acdvc ingredient at least one 
metal as claimed in Claim 19. 

21. An irradiated particulate as claimed in 
10 Qaim 19 and in which the parades are 

ooUoidally suspended in a carrier ncm-reactive 
with the metaL 


22. Composidoxis as daimed in Qaim 18 
comprising, as acdve ingredient, at least one 
metal as - defined in Qaim 18 combined in a 15 
non-reacdve carrier. 
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